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Description 

This invention relet s to improv m nts in the treatment of asthma and other r spiratory disorders. More 
particularly, it r lat s to the use of a bronchodilator drug in combination with a steroidal anti-inflammatory drug 
forthe treatment of respiratory disorders such as asthma, and to pharmaceutical compositions containing the 
two active ingredients. 

Asthma Is a condition characterised by variable, reversible obstruction of the airways which is caused by 
a complex inflammatory process within the lungs. In most cases, this process is initiated and maintained by 
the inhalation of antigens by sensitive atopic individuals (extrinsic asthma). However, in some patients it is 
caused by other mechanisms which at present are poorly understood but do not involve an allergic process 
(intrinsic asthma). The disease has therefore two components, spasm of the bronchial (or breathing) tubes 
and inflammation or swelling of the breathing tubes. 

Salbutamol. the first highly selective pradrenoceptor stimulant has been used successfully and effectively 
by inhalation for the immediate relief of spasm in asthma. However, when given by inhalation, salbutamol has 
usually a four to six hour duration of action, which is too short either to oonlrol nocturnal asthma or for conve- 
nient maintenance of the disease in some patients. 

Anti-inflammatory corticosteroids such as. for example, bedomethasone dipropionate have also been ad- 
ministered by inhalation in the treatment of asthma, although unlilce salbutamol the therapeutic benefits re- 
sulting firom reduced inflammation may not be immediately apparent. 
20 It has been recognised that asthma may be treated by using both a bronchodilator for immediate relief 
and a prophylactic anti-inflammatory corticosteroid to treat the underlying Inflammation. Such combination 

th»r»Py rt i rerted at the tw o m ai n under l y i ng ovcnta i n t he l ung (i.e. lelief of spasm In the breathing tubes and 

treatment of inflammation in the breathing tubes) using a combination of salbutamol and bedomethasone di- • 
propionate has previously been proposed (Ventide, Glaxo Group trade mark), but suffers a number of disad- 
vantages in view of the above-mentioned short duration of action exhibited by salbutamol. Thus the need for 
a 4.hourly dosing regimen may discourage effective patient compliance and also renders t he product less than 
satisfactory in the treatment of nocturnal asthma since the bronchodilator may not remain effective for the dur- 
ation of the night, leading to impaired sleep for asthmatics troubled by nocturnal cough, bteathlessness and 
wheeze. 

The present inventton is based on the concept of a novel combination therapy which has markedly greater 
efficiency and duratton of bronchodilator action than previously known combinations and which permits the 
establishment of a twice daily (Ws in diem - b.i.d) dosing regimen with consequent substantial benefits in, for 
example, the treatment of asthma, particularly nocturnal asthma. 

Thus we have found that if the pj-adrenoreceptor stimulant brochodilator salmeterol and/or a physiologi- 
cally acceptable salt thereof is combined with the anti-infiammatory corticosteroid fluticasone propionate in 
aform suitable for administration by inhalation, the resulting compositions may be administered on a b.i.d. basis 
to provide highly effective treatment and/or prophylactic therapy for asthmatics. In particular such administra- 
tion has been shown to lead to significant improvement in daytime lung function, requirement for additional 
symptomatic bronchodilator and almost complete abolitton of nocturnal asthma while giving rise to minimal sys- 
40 temic side effects. « « / 

f ^'^^.n"" °^ ^ °^ bronohodilators having extended duration of action which is described in 
GB-A- 2140800. and is systematically named 4-hydroxy-ai-[n6-(4-phenylbutoxy)hexyl]amino]methyll.1,3- 
benzenedimethanol. Ruticasone propionate is one of a range of topical antiinflammatory corticosteroids with 
minimal liability to undesired systemic side effects which is described in GB-A- 2088877, and is systematically 
named S-fluoromethyl 6a,9a-difluoro-1ip-hydroxy-16a.methyl-17a-propionyloxy-3-oxoandrosta-1,4- dien^ 
17p-carbothioate. We have found these two compounds to be particularly compatible arid complementary in 
their activity and thus highly effective in the treatment of asthma and other respiratory disorders 

Thus according to one aspect of the invention there are provided pharmaceutical compositions comprising 
effective amounts of salmeterol and/or a physiologically acceptable salt thereof and fluticasone propionate as 
a combined preparation for simultaneous administration by inhalation in the treatment of respiratory disorders. 

The invention additionally relates to the use of salmeterol and/or a physiologically acceptable salt thereof 
and uticasone propionate in the manufacture of pharmaceutical compositions as combin d preparations for 
Sry d"so?d"J,^ ^"^ propionate by inhalation in th treatment of respir- 

Suitable physidogically acceptable salts of salmeterol indude acid addition salts derived from inorganic 
and organic acids, such as the hydrodiloride. hydrobromWe. sulphate, phosphate, maleate. tartrate. ciLe 
benzoate 4-methoxybenzoate, 2- or 4-hydroxybenzoate. 4-chloroben2oate. p-toluenesulphonate. methane- 
sulphonate, ascorbate. salicylate, acetate, fumarate. succinate, lactat , glutarate. gluconate, tricarballylate. hy 
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droxynaphthalenecarboxylatee.g. 1-hydroxy- or 3-hydroxy-2-naphthal n carboxylat . or oleate. Salm t rol 
is preferably used in the form of its 1-hydroxy-2-naphthal ne carboxylate salt (hydrdxynaphthoat ). 

For administration by inhalation, the compositions according to th invention are conveniently deliver d 
by conv ntional means, .g. in the form of a metered dose inhal r pr pared in a conventional manner or in 
combination with a spacer device such as the Vdumatic (Glaxo Group trade mark) device. In the case of a 
metered dose inhaler, a metering valve is provided to deliver a metered amount of the composition Spray com- 
positions may for example be formulated as aqueous solutions or suspensions and may be administered by a 
nebuliser. Aerosol spray formulations, for example in which the active ingredients are suspended, optionally 
together with one or more stabilisers, in a propellent, e.9. a halogenated hydrocarbon such as trichlorofluoro- 
methane. dichlorodifluoromethane. 1.2-dichlorotetrafluoioethane. trichlorotrlfluoroethane, monochloropenta- 
fluoroethane. chloroform or methylene chloride, may also be employed. 

Alternatively, for administration by inhalation or insufflation, the compositions according to the invention 
may take the form of a dry powder composition, for example a powder mbc of the active ingredients and a suit- 
able carrier such as lactose. The powder compositions may be presented in unit dosage form In. for example 
capsules, cartridges or blister packs from which the powder may be administered with the aid of an inhaler 
such asthe Rotahalerinhaler(GlaxoGroup trade mark)orlnthe caseof blister packs by means of the Diskhaler 
inhaler (Glaxo Group trade mark). 

The ratio of salmeterol to fluticasone proptonate In the composlttons according to the inventton is preferably 
within the range 4:1 to 1:20. Each metered dose or actuatfon of the Inhaler will generally contain from 25 m 
to 100 (ig of salmeterol and from 25 |ig to 500 ^g of fluticasone propionate. As hereinbefore indicated, it is in- 
tended that the pharmaceutical compositions will be administered twkse dally. 
A fiiiitah l fl da il y do se of salm e t e ro l for i nhalat i on i s in t he r a n g e 50 \m lo 200 ^g■ 

A suitable daily dose of fluticasone, propionate for inhalation Is in the range 50 ug to 2000 ug dependino 
on the severity of the disease. r-o k » 

The precise dose employed will of course depend on the nwthod of administration, the age, weight and 
condition of the patient and will be determined by the clinksian depending on the severity and the type of asth- 
ma. . 

In order that the invention may be more fully understood, the following examples are given. 
EXAMPLE 1 - Metered Dose Inhaler 



35 



Active Ingredient: 



Target p er 
Actuation 



Per Inhaler 
% w/w 



Salmeterol 
40 (as hydroxynaphthoate) 



25.0 



0.0448 



45 



Fluticasone propionate 



Stabiliser 



25.0 /ig 
5. 0 /zg 



0.0309 



0.0076 



50 



Trichlorofluoromethane 



Dichlorodifluoromethane 



23.70 mg 
61.25 mg 



27.8759 



72.0588 



55 
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EXAMPLE 2 ' Meter d Dose Inhal 



Active Ingredient. 



10 Salmeterol 

(as hydroxynaphthoate) 



15 



Fluticasone propionate 



Stabiliser 



20 Trichlorofluoromethane 



Dict^lorodif Innrnmethane 



Target per 
Actuation 

2 5.0 fig 



50.0 ^,g 



7.5 /xg 



23.67 mg 



Per Inhaler 
% w/v 



0.0448 



0.0618 



0.0106 



27.8240 



6 1,25 mg 



72.0588 



25 
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35 
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EXAMPLE 3 - Metered Dose Inhaler 



Active Ingredient 



Salmeterol 

(as hydroxynaphthoate) 



Fluticasone propionate 



Stabiliser 



Trichlorofluoromethane 



Dichlorodifluoromethane 



Target per 
Actuation 

25 . 0 /xg 



.250.0 
25.0 ^g 
23.45 mg 
61.25 mg 



Per Inhal 
% w/v 



0.0448 
0.3088 
0.0309 
27,5567 
72.0588 



so 



55 
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EXAMPLE 4 > Metered Dose Inhaler 



Active Ingredient 



Salmeterol 

(as hydroxynaphthoate) 
Fluticasone propionate 



Stabiliser 



Trichlorofluoromethane 



Dichlorodifluoromethane 



Target p p-r 
Actuat j on 

2 5.0 fig 



125,0 ^q 
15.0 /xg 
23.56 mg 
61.25 mq 



Per Inhaler 
% w/v 



0. 0448 
0. 1544 
0. 0175 
27.7244 
72.Qf>Rfl 



25 EXAMPLE 5 > Metered Dose Inhaler 



Active Ingredient 



30 



Salmeterol 
35 (as hydroxynaphthoate) 

Fluticasone propionate 



40 



45 



Stabiliser 



Trichlorofluoromethane 



Dichlorodifluoromethane 



Target p er 
Actuation 

100.0 /xg 



250. 0 /xg 
25.0 /ig 

.23.43mg 
61.25 mg 



Per Inhale]^ 
% v/w 



0.1791 



0.3086 



0.0309 



27.4224 



72. 0588 



50 thoJt/j^^! «SL H I ^'"ticasone propionate and micronised salmeterol (as the hydroxynaph- 

(disodium dioctylsu phosuccinate, lecithin, oleic acid or sorbltan trioleate)/trichlorof luoromethane solution to 
It^ZrT the main bulk of the trichlorofluoromethane solution. The resulting suspension 

1 li^l^SiiZr^^^^ ^ an appropriate mixing system using, for example, a high shear blender.ultrasonics or 
65 l^^^.^"^^^^^^^ d.Th suspenslonisthencontinuouslyreclrculatedtosult- 

able ,ll.ng equipment designed for cold fill or pressure filling of dichlorodmuoromethane. /^ternatlvely. the sus- 
pension may be pr pared in a suitable chilled solution of stabiliser, in trichlorofluoromethane/dichlorodifluoro. 
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EXAMPLE 6 ■ Meter d Dose Dry Powder Formulation 



10 



15 



Active Ingredient 
Salmeterol 

(as hydroxynaphthoate) 
Fluticasone propionate 
Lactose Ph. Eur. 



ua/cartridae or blister 



36. 3 



to 
to 



50.00 

12.5 mg or 
25.'Oing 



2^ EXAMPLE 7 - Metered Dose Dry Powder Formulation 



25 



30 



35 



Active Inaredipnt- 
Salmeterol 

(as hydroxynaphthoate) 
Fluticasone propionate 
Lactose Ph. Eur. 



uq/cartridoe or h^^cx^oK 



to 
to 



72.5 



50.00- 



12.5 mg or 
2 5.0 mg 



^ EXAMPLE 8 - Metered Dose Dry Powder Formulation 



45 



50 



Active Ingredient 
Salmeterol 

(as hydroxynaphthoate) 
Fluticasone propionate 
Lactose Ph. Eur. 



ug/cartridoe or blister. 



72.5 



55 



to 
to 



100.00 

12.5 mg or 
25.0 mg 
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EXAMPLE 9 - Meter d Dose Dry Powder Formulation 



^ Active Ingredient 



UQ/cartridae or blister 



Salmeterol 

(as hydroxynaphthoate) 



72.5 



15 



Fluticasone propionate 



Lactose Ph. Eur, 



to 
to 



250 

12.5 rag or 
25.0 rag 



20 



EXAMPLE 10 - Metered Dose Dry Powder Formulation 



25 



Active Ingredient 



Salmeterol 
30 (as hydroxynaphthoate) 



uq/cartridge or bligtu^r 



72.5 



35 



Fluticasone propionate 



Lactose Ph. Eur. 



to 
to 



^ EXAMPLE 11 - Metered Dose Dry Powder Formulation 



500.0 . 

12.5 mg or 
25.0 mg 



45 



so 



Active Ingredient 
Salmeterol 

(as hydroxynaphthoate) 
Fluticasone propionate 
Lactose Ph. Eur. 



uq/cart ridge or blister 



145.0 



250. 0 



55 



to 
to 



12.5 mg or 
25.0 mg 



In Examples 6 to 11 the active Ingredients are micronised and bulk blend d with the lactose In the pro- 
portions given above. The blend is filled into hard g latin capsules or cartridges or in specifically constructed 
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double foil blister packs (Rotadisks blister packs, Glaxo Group trade mark) to be administered by an inhaler 
such as the Rotahaler Inhaler (Glaxo Group trade mark) or In th cas of the blister packs with the Diskhaler 
Inhal r (Glaxo Group trade mark). 

Claims 

Claims for the foliowing Contracting States : AT, DK, DE, LU, NL, SE 

1. Compositions containing salmeterol and/or a physiologically acceptable salt thereof and fluticasone pro- 
pionate for simultaneous administration by inhalation in the treatment of respiratory disorders. 

2. Compositions as claimed in dalm 1 wherein salmeterol is present as its 1-hydroxy-2-naphthoate salt. 

3. Compositions as claimed In claim 1 or daim 2 presented in the formof a metered dose inhaleror a metered 
dry powder composition. 



4. Compositions as claimed In any of claims 1 to 3 In dosage unit form containing 25-100^g of salmeterol 
optionally in the form of a phystologically accepta ble salt thereof and 25-600^g of fluticasone propionate 
per dosage unit 

5. The use of salmeterol and/or a physiologically acceptable, salt thereof and fluticasone pmpinnatA in tho 
manufacture of pharmaceutical compositions for simultaneous administration of salmeterol and flutica- 
sone propionate by Inhalation in the treatment of respiratory disorders. 

6. The use of salmeterol and/or a physiologically acceptable salt thereof and fluticasone propionate accord- 
ing to claim 5 in the manufacture of pharmaceutical compositions for administratton on a twice dally basis. 



Claims for the following Contracting States : OR, ES 



1. 



The use of salmeterol and/or a physiologically acceptable salt thereof and fluticasone propionate In the 
manufacture of pharmaceutical compositions for simultaneous administration of salmeterol and flutica- 
sone propionate by inhalation in the treatment of respiratory disorders. 

35 2. The use according to claim 1 wherein salmeterol is present as Its 1-hydroxy-2-naphthoate salt 

3. The use of salmeterol and/or a physiologically acceptable salt thereof and fluticasone propionate accord- 
ing to daim 1 or daim 2 in the manufacture of compositions presented as a metered spray composition 
or a dry powder composition. 

40 

4. The use of salmeterol and/or a physiologically acceptable salt thereof and fluticasone propionate accord- 
ing to any of claims 1 to 3 in the manufacture of compositions in dosage unit form containing 25-1 OO^g 
of salmeterol optionally In the form of a physiologically acceptable saltthereof and 25-500ng of fluticasone 
propionate per dosage unit 

5. The use of salmeterol and/or a physiologically acceptable salt thereof and fluticasone propionate accord- 
ing to any of dalms 1 to 4 in the manufacture of pharmaceutical compositions for administration on a twice 
daily basis. 

Patentanspruche 

Patentanspruche fur folgende Verstragsstaaten : AT, DK, DE, LU, NL, SE 

55 1. Mittel, enthaltend Salmeterol und/oder ein physlologlsch vertrigliches Salz davon und 
Fluticasonproplonat zur gleichzeitigen Verabr ichung durch Inhalieren bei der Behandlung respiratori- 
scher Erkrankung n. ^ r , 

2. Mittel nach Anspruch 1 , wobei Salmeterol als sein 1-Hydroxy-2-naphthoatsalz vorll gt 
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3. Mittel nach Anspruch 1 oder 2, vorliegend in einem abgemessene Mengen dosier nden Inhalator Oder in 
Form eines vordosierten trockjenen Pulvermitfels, 



Mittel nach einem der AnsprOch 1 bis 3 in Ein'heitsdosierfbrm, entlialtend 25 bis 100 |ig Saimeterol, ge- 
gebenenfalls in Form eines physiologiscli vertrfiglichen Salzes davon, und 25 bis 500* iig 
Fluticasonpropionat pro Dosiereinheit. 



5. Verwendung von Saimeterol und/oder einem physiologisch vertraglichen Salz davon und 
,0 Fluticasonpropionat bel der Herstellung von Arznelmitteln zur gleichzeitigen Verabreichung von 

Saimeterol und Fluticasonpropionat durch Inhalieren bei der Behandlung respiratorischer ErloBnlcungen. . 

6. Verwendung von Saimeterol und/oder einem physiologisch vertraglichen Salz davon und 
Fluticasonpropionat nach Anspruch 5 bei der Herstellung von Arznelmitteln zur Verabreichung auf einer 
zweimal taglichen Basis. 

Patentanspriiche furfolgende Vertragsstaaten : GR, ES 

1. Verwendung von Saimeterol und/oder einem physiologisch vertraglichen Salz davon und 
^ Fluticasonpropionat bei der Herstellung von Arznelmitteln zur gleichzeitigen Verabreichung von 

Saimeterol und Fluticasonpropionat durch Inhalieren bel der Behandlung respiratorischer Erkrankungen. 

2. - Verwendung nach Anspruch 1 , yyobei Saimeterol als sein 1-Hydroxy-2-naphthoatsalz vorlieot. 

Verwendung von Saimeterol und/oder einem physiologisch vertraglichen Salz davon und 
Fluticasonpropionat nach Anspruch 1 oder 2 bei der Herstellung von Mitteln. vorliegend als eine abge- 
messene Spruhzusanmnensetzung oder ein trockenes Pulvermtttel . 

Verwendung von Saimeterol und/oder einem physiologisch vertraglichen Salz davon und 
Flutcasonpropionat nach einem der Anspruche 1 bis 3 bei der Herstellung von Mitteln in Einheitsdosier- 
form, enthaltend 25 bis 100 ng Saimeterol, gegebenenMs in Form eines physiologisch vertifiglichen Sei- 
zes davon, und 25 bis 500 ^g Ruticasonproplonat pro Dosiereinheit 

5. Verwendung von Saimeterol und/oder einem physiologisch vertraglichen Salz davon und 
Fluticasonpropionat nach einem der Anspruche .1 bis 4 bei der Herstellung von Arznelmitteln zur Verab- 
35 reichung auf einer zweimal tiglichen Basis. 

Revendfcations 

40 Rovendicatlons pour les Etats contractarits suivants : AT, DK, DE, LU, NL, SE 

1. Compositions contenant du salm^t^rol et/ou un sel physiologiquement acceptable de celui-cl et du pro- 
pionate de fluticasone pour radministration simultan^e par inhalation dans le trBitement des affections 
respiratoires. 

2. Compositions selon la revendication 1 . dans lesquelles le salm^t^ est present sous forme de son sel 
1 -hydroxy-2-naphtoate. 

3. Compositions selon la revendication 1 ou 2, pr6sent6es sous la forme de doses bien d6termintes pour 
inhalation ou de compositions dosses de poudre s6chB. 



Compositions selon Tune quelconque des revendications 1 k 3. sous forme de doses unitaires contenant 
de 25 d 100 ng de salm6t6rol, facultativement sous la forme d'un sel physiologiquement acceptable de 
celui-ci et 25 d 500 (tg de propionate de fluticasone par dose unitaire. 

Utilisation du salm6t§rol et/ou d'un s I physiologiqu ment acceptable de celui-ci t du propionate de flu- 
ticasone pour la preparation de compositions pharmaceutiques pour radministration simultan6e de sal- 
m6t6rol t de propionate de fluticasone par inhalatnn dans le traitement des affections respiratoir s. 

Utflisation du saimeterol et/ou d'un sel physiologiquement acceptable de celui-ci et du propionate de f lu- 

9 
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ticasone selon la revendication 5, pour la pr6paration de compositions pharmac utiqu s n vue de Pad- 
ministration biquotidienne. 

5 Revendicati ns pour les Etafs contractants suivants : GR, ES 

1. Utilisation du salm6t6rol et/ou d'un sel physiologiquement acceptable de celui-ci et du propionate de flu- 
ticasone pour la preparation de compositions pharmaceutlques pour I'administration simultan6e de sal- 
m6t6rol et de propionate de fluticasone par inhalatton dans le traitement des affections respiratoires. 

2. Utilisation selon la revendication 1 , dans laquelle le salm6t6rt>l est present sous forme de son sel 1-hy- 
droxy-2-naphtoate. 

3. Utilisation du salm^t^rol et/ou d'un sel physiologiquement acceptable de celui-ci et du propionate de flu- 
^5 ticasone selon la revendication 1 ou 2. pour la preparation de compositions presentees sous forme de 

compositions dosees e pulveriser ou de compositions en poudre sfeche. 

4. Utilisation du salmet6roI et/ou d'un sel physiologiquement acceptable de celui-ci et de propionate de flu- 
ticasone selon rune quelconque des revendications 1 d 3. pour la preparation de compositions sous forme 

^ de doses unitaires contenant 25 6 100 \ig de salmet6rol facultativement sous la forme d'un sel physiolo- 
giquement acceptable de celui-ci et 25 & 500 ng de propionate de fluticasone par dose unitaire. 

5. Utilisation du salm6t6rol et/ou d'un sel physiolpgiquement acceptable de celui-ci et du propionate de flu- 
li^^i^MtJ selon rune quelconque des revendications 1 k 4 pour la preparation de compositions pharma- 

ceutiques en vue de I'administration biquotidienne. 
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